NMDA receptors in the inferior colliculus are critically involved in audiogenic seizures in the adult rats with neonatal hypothyroidism.
The effects of N-methyl-d-aspartate (NMDA) and non-NMDA receptor antagonists were compared on audiogenic seizures in the rats neonatally exposed to propylthiouracil (PTU). The rats treated with 0.02% PTU through mother's milk during days 0-19 after delivery showed a high incidence of audiogenic seizures consisting of running fit (RF) followed by generalized tonic-clonic seizure (GTCS) after matured. The systemic administration with MK-801, a NMDA receptor antagonist dose-dependently inhibited both RF and GTCS. NBQX (6-nitro-7-sulfamoylbenzo[f]quinoxaline-2,3-dione), a non-NMDA receptor antagonist, when systemically administered, failed to block audiogenic seizures. Audiogenic seizures caused a marked induction of c-fos messenger RNA (mRNA) in septal nucleus, bed nucleus of stria terminalis, amygdaloid nuclei, peripeduncular nucleus, and inferior colliculus, which was almost completely blocked by the pretreatment with MK-801. Bilateral microinjection of MK-801 into the inferior colliculus showed a tendency for inhibiting GTCS, but not RF, whereas CPP (3-(R)-2-carboxypiperazin-4-yl)-propyl-1-phosphonic acid), a competitive NMDA receptor antagonist produced a significant inhibition against both RF and GTCS. These NMDA receptor antagonists administered into cisterna ambience, the floor of which is composed of inferior colliculus and neighboring structures, have shown potent blocking effects on both RF and GTCS. The present results suggest that NMDA receptors in the inferior colliculus, presumably in the subnucleus of external cortex may play the critical role in the initiation of audiogenic seizures in PTU-treated rats.